Binding of perforin to membranes is sensitive to lipid spacing and not headgroup.
When triggered, cytolytic effector cells (cytolytic T-lymphocytes (CTL) and large granular lymphocytes (LGL)) release effector molecules from cytoplasmic granules, including the lytic protein perforin. This protein binds and incorporates into the plasma membrane of target cells, where it aggregates to form pores which cause target cell lysis and death. Phosphorylcholine, the headgroup of the ubiquitous phospholipids phosphatidylcholine (PC) and sphingomyelin, has been proposed as the specific receptor for perforin. We report here that any headgroup specificity is outweighed by phospholipid spacing in determining binding of perforin to liposomes. We also find that the spacing of outer leaflet lipids in a natural bilayer, the plasma membrane of the erythrocyte, influences susceptibility of the cell to perforin-mediated lysis. Finally, we demonstrate that the plasma membrane lipids in CTL are more closely spaced than in target cells, suggesting that lipid spacing contributes to the relative resistance of CTL to perforin-mediated lysis.